Appendix C
Trace Study Data




Managed Wetlands Cell NTC2
Volume of LiCl Solution Applied: 150 L Average Flow: 265 m*/d Tau 1.037
Concentration of Li Applied: 78,457 mg/L Cell Volume: 646 m® N 8.271
Mass of Li Applied: 0.118 kg Nominal HRT: 243 d Ti 0.125
Date/Time of Application: 01/19/2000 13:53 Average HLR: 11.0 cnvd
Background Li Concentration: 25.8 ug/L
E
Corrected
Measured Lithium
. Time Flow Rate Lithium 2
Sample No. Date/Time (days) (m%/d) Cont(:e;,ti)atlon Concentration f(t) C(t)dt f(t)dt QC(t)dt tf(t)dt f(t)dt(t-1)
a (ugl)
N2-1 01/19/2000 13:53 0.00 256.54 26 0 0.000 0.000 0.000 0.000 0.000 0.000
N2-2 01/19/2000 17:53 0.17 256.54 26 1 0.001 0.083 0.000 0.000 0.000 0.000
N2-4 01/20/2000 1:53 0.50 254.83 344 318 0.378 53.133 0.126 0.014 0.042 0.047
N2-6 01/20/2000 9:53 0.83 254.83 625 599 1.089 152.900 0.363 0.039 0.242 0.028
N2-8 01/20/2000 17:53 1.17 254.83 214 188 0.934 131.233 0.311 0.033 0.311 0.001
N2-10 01/21/2000 1:53 1.50 253.05 92 66 0.302 42.417 0.101 0.011 0.134 0.015
N2-12 01/21/2000 9:53 1.83 258.05 64 38 0.123 17.333 0.041 0.004 0.069 0.022
N2-14 01/21/2000 17:53 217 253.05 45 19 0.067 9.417 0.022 0.002 0.045 0.025
N2-17 01/22/2000 5:53 2.67 254.03 35 9 0.033 6.950 0.016 0.002 0.040 0.036
N2-25 01/22/2000 10:00 2.84 254.03 36 11 0.023 1.681 0.004 0.000 0.011 0.013
N2-27 01/22/2000 18:00 3.17 254.03 32 6 0.019 2.717 0.006 0.001 0.019 0.027
N2-29 01/23/2000 2:00 3.50 255.14 29 3 0.010 1.450 0.003 0.000 0.011 0.020
N2-31 01/23/2000 10:00 3.84 255.14 29 3 0.007 1.000 0.002 0.000 0.009 0.018
N2-33 01/23/2000 18:00 4.17 255.14 27 1 0.005 0.683 0.002 0.000 0.006 0.015
N2-35 01/24/2000 2:00 4.50 331.62 26 1 0.002 0.267 0.001 0.000 0.003 0.007
N2-37 01/24/2000 10:00 4.84 331.62 24 0 0.001 0.083 0.000 0.000 0.001 0.003
= 2.995 421.348 1.000 0.107 0.944 0.277
M, M, M,
Mass Recovery = 91 %
Mean Residence Time 7, (d) = 0.94 M,/M,
Volumetric Efficiency = 0.43 Tt
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Managed Wetlands Cell NTC3
Volume of LICI Solution Applied: 2,00 L Average Flow: 252 md Tau 1.115
Concentration of Li Applied: 78,457 mg/L Cell Volume: 771 m® N 7.013
Mass of Li Applied: 0.157 kg Nominal HRT: 3.06 d Ti 0.159
Date/Time of Application: 01/19/2000 13:50 Average HLR: 10.4 cm/d
Background Li Concentration: 26.6 ng/L
Corrected
Measured Lithium
Time Flow Rate . Lithium 2
Sample No. Date/Time (days) (m/d) Con((:e;/tLr;mon Concentration f(t) C(t)dt f(t)dt QC(t)dt tf(t)dt f(t)dt(t-t)
a (ugl)
N3-1 01/19/2000 13:50 0.00 243.48 44 18 0.000 0.000 0.000 0.000 0.000 0.000
N3-2 01/19/2000 17:50 0.17 243.48 26 0 0.013 1.471 0.002 0.000 0.000 0.002
N3-4 01/20/2000 1:50 0.50 241.70 490 463 0.329 77.242 0.110 0.019 0.037 0.051
N3-6 01/20/2000 9:50 0.83 241.70 892 865 0.942 221.483 0.314 0.054 0.209 0.038
N3-8 01/20/2000 17:50 1.17 241.70 415 388 0.889 208.983 0.296 0.051 0.296 0.000
N3-10 01/21/2000 1:50 1.50 239.85 226 199 0.417 97.983 0.139 0.024 0.185 0.014
N3-12 01/21/2000 9:50 1.83. 239.85 125 98 0.211 49.650 0.070 0.012 0.117 0.030
N3-14 01/21/2000 17:50 217 239.85 60 33 0.093 21.967 0.031 0.005 0.062 0.030
N3-17 01/22/2000 5:50 2.67 240.84 46 20 0.038 13.275 0.019 0.003 0.045 0.037
N3-25 01/22/2000 10:00 2.84 240.84 44 18 0.027 3.264 0.005 0.001 0.013 0.014
N3-27 01/22/2000 18:00 3.17 240.84 32 6 0.017 3.950 0.006 0.001 0.017 0.022
N3-29 01/23/2000 2:00 3.51 242.02 33 6 0.009 2.050 0.003 0.000 0.010 0.016
N3-31 01/23/2000 10:00 3.84 242.02 33 6 0.009 2.133 0.003 0.001 0.011 0.021
N3-33 01/23/2000 18:00 417 242.02 28 1 0.006 1.300 0.002 0.000 0.007 0.017
N3-35 01/24/2000 2:00 4.51 318.55 28 1 0.002 0.417 0.001 0.000 0.003 0.007
N3-37 01/24/2000 10:00 4.84 318.55 25 0 0.001 0.175 0.000 0.000 0.001 0.003
T= 3.000 705.343 1.000 0.170 1.014 0.302
Mo M1 Mz
Mass Recovery = 109 %
Mean Residence Time 7,(d) = 1.01 MM,
Volumetric Efficiency = 0.36 Tl Tn
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Managed Wetlands Cell NTC4
Volume of LiCl Solution Applied: 210 L Average Flow: 262 m%d Tau 1.555
Concentration of Li Applied: 78,457 mg/L Cell Volume: 794 m® N 13.794
Mass of Li Applied: 0.165 kg Nominal HRT: 3.03d Ti 0.113
Date/Time of Application: 01/19/2000 13:43 Average HLR: 10.8 cm/d
Background Li Concentration: 27.1 ug/L
Corrected
Measured Lithium
. Time Flow Rate Lithium 2
Sample No. Date/Time (days) (m¥/d) Cont(:eg/tLr;ﬂon Concentration f(t) C(t)dt f(t)dt QC(t)dt tf(t)dt f(t)dt(t-t)
a (ng/t)
N4-1 01/19/2000 13:43 0.00 253.79 31 4 0.000 0.000 0.000 0.000 0.000 0.000
N4-2 01/19/2000 17:43 0.17 253.79 27 0 0.003 0.329 0.001 0.000 0.000 0.001
N4-4 01/20/2000 1:43 0.50 252.04 26 0 0.000 0.000 0.000 0.000 0.000 0.000
N4-6 01/20/2000 9:43 0.83 252.04 194 167 0.138 27.825 0.046 0.007 0.031 0.030
N4-8 01/20/2000 17:43 1.17 252.04 757 730 0.741 149.483 0.247 0.038 0.247 0.056
N4-10 01/21/2000 1:43 1.50 250.22 486 459 0.982 198.150 0.327 0.050 0.436 0.007
N4-12 01/21/2000 9:43 1.83 250.22 270 243 0.580 116.983 0.193 0.029 0.322 0.007
N4-14 01/21/2000 17:43 217 250.22 129 102 0.285 57.483 0.095 0.014 0.190 0.026
N4-17 01/22/2000 5:43 267 251.20 60 33 0.112 33.825 0.056 0.008 0.135 0.049
N4-25 01/22/2000 10:00 2.85 251.20 52 25 0.048 5.238 0.009 0.001 0.024 0.014
N4-27 01/22/2000 18:00 3.18 251.20 40 13 0.032 6.383 0.011 0.002 0.032 0.025
N4-29 01/23/2000 2:00 3.51 252.32 37 10 0.019 3.867 0.006 0.001 0.021 0.022
N4-31 01/23/2000 10:00 3.85 252.32 34 7 0.014 2.867 0.005 0.001 0.017 0.023
N4-33 01/23/2000 18:00 4.18 252.32 31 4 0.009 1.867 0.003 0.000 0.012 0.020
N4-35 01/24/2000 2:00 4.51 328.88 28 1 0.004 0.883 0.001 0.000 0.006 0.012
N4-37 01/24/2000 10:00 4.85 328.88 25 0 0.001 0.175 0.000 0.000 0.001 0.003
T= 2.968 605.359 1.000 0.152 1.476 0.295
Mo M1 Mz
Mass Recovery = 92 %
Mean Residence Time 7, (d) = 1.48 M,/M,
Volumetric Efficiency = 0.51 To/Th
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Managed Wetlands Cell STCS

Volume of LIiCl Solution Applied: 380L Average Flow: 233 m*d Tau 3.244

Concentration of LI Applled: 78,457 mg/L Cell Yolume: 1009 m* N 9.095

Mass of Li Applied: 0.298 kg Nominal HRT: 433d Ti 0.357

Date/Time of Application: 01/19/2000 14:20 Average HLR: 9.3 cnvd

Background LI Concentration: 31.5 pglL

Corrected
SampleNo.|  Date/Time Time Flow Rate M::?:;:::r:'::::m Lithium 1t iyt 1)t acdt tdt | tode?
(days) (m¥d) (gL) Concentration
(ugl)
85-1 01/19/2000 14:20 0.00 22425 32 0 0.000 0.000 0.000 0.000 0.000 0.000
S5-2 01/19/2000 18:20 0.17 22425 3 0 0.000 0.002 0.000 0.000 0.000 0.000
S5-4 01/20/2000 2:20 0.50 223.11 30 0 0.000 0.000 0.000 0.000 0.000 0.000
S5-6 01/20/2000 10:20 0.83 22311 36 5 0.002 0.754 0.001 0.000 0.000 0.006
S5-8 01/20/2000 18:20 117 22311 89 57 0.029 10.275 0.010 0.002 0.010 0.060
$5-10 01/21/2000 2:20 1.50 221.25 191 160 0.102 36.108 0.034 0.008 0.045 0.159
S5-12 01/21/2000 10:20 1.83 221.25 242 211 0.175 61.675 0.058 0.014 0.097 0.195
S5-14 01/21/2000 18:20 217 22125 343 312 0.246 87.008 0.082 0.019 0.164 0.184
85-16 01/22/2000 2:20 2.50 221.42 359 328 0.301 106.508 0.100 0.024 0.234 0.136
S§5-25 01/22/2000 10:00 2.82 221.42 491 460 0.371 125.709 0.119 0.028 0.315 0.083
85-27 01/22/2000 18:00 3.15 221.42 467 438 0.422 149.175 0.141 0.033 0.420 0.037
S5-29 01/23/2000 2:00 3.49 222.04 299 268 0.332 117.175 0.111 0.026 0.367 0.003
§5-31 01/23/2000 10:00 3.82 222.04 275 244 0.241 85.175 0.080 0.019 0.293 0.002
85-33 01/23/2000 18:00 4.15 222.04 184 153 0.187 66.008 0.062 0.015 0.248 0.015
S5-34 01/23/2000 22:00 4.32 222.04 174 143 0.139 24.587 0.023 0.005 0.098 0.013
55-36 01/24/2000 6:00 4.65 303.35 86 54 0.093 32.758 0.031 0.009 0.139 0.030
S5-38 01/24/2000 14:00 4.99 303.35 79 48 0.048 16.942 0.016 0.005 0.077 0.028
S$5-40 01/24/2000 22:00 5.32 303.35 90 58 0.050 17.625 0.017 0.005 0.086 0.046
S5-45 01/25/2000 18:00 6.15 224.30 70 39 0.046 40.396 0.038 0.011 0.219 0.191
$5-50 01/26/2000 18:00 7.15 220.73 51 20 0.028 29.325 0.028 0.007 0.184 0.275
S5-55 01/27/2000 14:00 7.99 220.79 46 15 0.016 14.437 0.014 0.003 0.103 0.226
S5-60 01/28/2000 10:00 8.82 241.11 41 10 0.012 10.229 0.010 0.002 0.081 0.232
S5-65 01/29/2000 6:00 9.65 224.42 34 3 0.006 5.187 0.005 0.001 0.045 0.161
S5-70 01/30/2000 2:00 10.49 222.04 37 5 0.004 3.271 0.003 0.001 0.031 0.133
S5-75 02/01/2000 6:00 12.65 224.72 35 4 0.004 9.696 0.009 0.002 0.106 0.596
S$5-80 02/02/2000 22:00 14.32 227.19 36 4 0.004 6.625 0.006 0.001 0.084 0.624
S$5-85 02/04/2000 14:00 15.99 222.93 31 0 0.002 3.438 0.003 0.001 0.049 0.441
= 2,859 1060.091 1.000 0.241 3.497 3.876
M, M, M;
Mass Recovery = 81 %
Mean Reslidence Time 7, (d) = 3.50 MM,
Volumetric Efficiency = 0.75 To/Tn
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Managed Wetlands Cell STC6
Volume of LiCl Solution Applied: 430 L Average Flow: 239 m°/d Tau 3.367
Concentration of Li Applied: 78,457 mg/L Cell Volume: 1078 m® N 15.207
Mass of Li Applied: 0.337 kg Nominal HRT: 451 d Ti 0.221
Date/Time of Application: 01/22/2000 10:00 Average HLR: 9.5 cnvd
Background Li Concentration: 35.1 pglh
Corrected
Measured Lithium
Time Flow Rate . Lithium 2
Sample No. Date/Time (days) (m/d) Com(:e;;:)atlon Concentration 1(t) C(t)dt f(t)dt QC(t)dt tf(t)dt f(t)dt(t-t)
a (ugh)
S6-1 01/22/2000 10:00 0.00 225.39 36 1 0.000 0.000 0.000 0.000 0.000 0.000
S6-2 01/22/2000 14:00 0.17 225.39 34 0 0.000 0.050 0.000 0.000 0.000 0.000
S6-4 01/22/2000 22:00 0.50 225.39 31 0 0.000 0.000 0.000 0.000 0.000 0.000
S6-6 01/23/2000 6:00 0.83 226.01 30 0 0.000 0.000 0.000 0.000 0.000 0.000
S6-8 01/23/2000 14:00 1.17 226.01 31 0 0.000 0.000 0.000 0.000 0.000 0.000
S6-10 01/23/2000 22:00 1.50 226.01 35 0 0.000 0.000 0.000 0.000 0.000 0.000
S6-12 01/24/2000 6:00 1.83 307.34 131 96 0.035 15.983 0.012 0.004 0.019 0.035
S6-14 01/24/2000 14:00 217 307.34 530 495 0.216 98.467 0.072 0.030 0.144 0.142
S6-16 01/24/2000 22:00 2.50 307.34 704 669 0.425 193.967 0.142 0.060 0.330 0.163
S6-18 01/25/2000 6:00 2.83 228.29 646 611 0.467 213.300 0.156 0.057 0.415 0.085
S6-26 01/26/2000 18:00 4.33 224.70 258 223 0.304 625.350 0.457 0.142 1.636 0.014
S6-29 01/27/2000 6:00 4.83 22475 181 146 0.135 92.200 0.067 0.021 0.308 0.093
S6-31 01/27/2000 14:00 517 22475 127 92 0.087 39.633 0.029 0.009 0.145 0.074
S$6-33 01/27/2000 22:00 5.50 224.75 99 64 0.057 25.917 0.019 0.006 0.101 0.070
S$6-37 01/28/2000 14:00 6.17 245.08 69 34 0.036 32.467 0.024 0.008 0.138 0.140
S$6-40 01/29/2000 2:00 6.67 228.40 55 20 0.020 13.525 0.010 0.003 0.063 0.090
S6-45 01/29/2000 22:00 7.50 228.40 43 8 0.010 11.750 0.009 0.003 0.061 0.116
S6-50 01/31/2000 18:00 9.33 228.06 35 0 0.003 7.242 0.005 0.002 0.044 0.133
I= 1.794 1369.850 1.000 0.344 3.406 1.155
MO Ml MZ
Mass Recovery = 102 %
Mean Residence Time 7, (d) = 3.41 M,/M,
Volumetric Efficiency = 0.75 Tt
Excel Solver Routine Used to determine Peclet Number. (Pe=1/24)
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Managed Wetlands Cell STC7

Volume of LICI Solution Applied: 340 L Average Flow: 236 md Tau 2.327

Concentration of LI Applied: 78,457 mg/L Cell Volume: 947 m® N 10.214

Mass of Li Applied: 0.267 kg Nominal HRT: 4.02d TI 0.228

Date/Time of Application: 01/19/2000 14:36 Average HLR: 9.5 cm/d

Background LI Concentration: 32.1 ug/L

Corrected
Time Flow Rate Measured-thhlum Lithium 2
Sample No. Date/Time s (o] ation . 1(t) C(t)dt f(t)dt QC(t)dt t(t)dt f(t)dt(t-t)
(days) (m>d) ®gL) [ ation
. (ugt)

S7-1 01/19/2000 14:36 0.00 226.79 42 10 0.000 0.000 0.000 0.000 0.000 0.000
S§7-2 01/19/2000 18:36 0.17 226.79 34 2 0.005 0.983 0.001 0.000 0.000 0.005
S7-4 01/20/2000 2:36 0.50 225.66 33 1 0.001 0.450 0.000 0.000 0.000 0.002
S7-6 01/20/2000 10:36 0.83 225.66 40 8 0.004 1.417 0.001 0.000 0.001 0.004
§7-8 01/20/2000 18:36 1.17 225.66 316 284 0.130 48.633 0.043 0.011 0.043 0.085
87-10 01/21/2000 2:36 1.50 223.81 510 478 0.341 126.967 0.114 0.029 0.151 0.129
§7-12 01/21/2000 10:36 1.83 223.81 669 637 0.498 185.800 0.166 0.042 0.277 0.089
S§7-14 01/21/2000 18:36 217 223.81 697 665 0.582 216.967 0.194 0.049 0.388 0.031
§7-16 01/22/2000 2:36 2.50 223.98 454 422 0.486 181.133 0.162 0.041 0.378 0.001
87-25 01/22/2000 10:00 2.81 22398 324 292 0.319 110.044 0.098 0.025 0.261 0.006
87-27 01/22/2000 18:00 3.14 22398 191 159 0.202 75.133 0.067 0.017 0.200 0.022
S§7-29 01/23/2000 2:00 3.47 224.60 154 122 0.126 46.800 0.042 0.010 0.138 0.035
57-31 01/23/2000 10:00 3.81 22460 102 70 0.088 31.967 0.029 0.007 0.104 0.044
S7-33 01/23/2000 18:00 414 224.60 85 53 0.055 20.400 0.018 0.005 0.073 0.045
§7-35 01/24/2000 2:00 4.47 305.88 64 32 0.038 14.117 0.013 0.004 0.054 0.046
§7-37 01/24/2000 10:00 4.81 305.88 54 22 0.024 9.083 0.008 0.003 0.038 0.041
8§7-39 01/24/2000 18:00 5.14 305.88 48 16 0.017 6.433 0.006 0.002 0.029 0.038
§7-41 01/25/2000 2:00 5.47 226.85 47 15 0.014 5.267 0.0056 0.001 0.025 0.040
§7-45 01/25/2000 18:00 6.14 226.85 46 14 0.013 9.700 0.009 0.002 0.050 0.101
S7-50 01/26/2000 18:00 7.14 223.30 a1 9 0.010 11.200 0.010 0.003 0.067 0.180
87-55 01/27/2000 14:00 7.97 223.36 38 6 0.006 5.958 0.005 0.001 0.040 0.142
S§7-60 01/28/2000 10:00 8.81 243.66 36 4 0.004 4.000 0.004 0.001 0.030 0.128
S§7-65 01/29/2000 6:00 9.64 226.98 35 3 0.003 2917 0.003 0.001 0.024 0.122
§7-70 01/30/2000 2:00 1047 224.60 33 1 0.002 1.708 0.002 0.000 0.015 0.090
S§7-75 02/01/2000 6:00 12.64 227.25 32 0 0.000 1.083 0.001 0.000 0.011 0.081

Note: Shaded cells are interpolated values. = 2.968 1118.161 1.000 0.253 2.399 1.507

M, M, M,
Mass Recovery = 95 %
Mean Residence Time 7, (d) = 2.40 M,/M,
Volumetric Efficlency = 0.58 /T,
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